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.0,Intrbduction
ThepurposeQfth量spaperistoconsiderthevalueofimproved
,information.Althoughthevaluationofinformationstructurehasbeen
翫tOp三cofmuchconcerninstatist1caldec三siontheory,the6conomics
至iteraturedevotedtothisproblemisfragmentary.Iwillconsidera
simp正eInodelinwhichfutureslnarketscanbe囎edbyan㏄onomic
agentstoreduceuncertai準tyinhis(expected)income(orutility).And
itisassumedthatalleconomicagentsrecievethesalneinformation⊥.
Tothe(luestionwhetheranyinformationisbetterthanlnone,the
.answerisknowntobe"yeざ'[see,forexample,正 【irshleifer(1975)and
Gr6en(1977)ユ 「Buttheanswercanngtbeuni宣 μetothequestionwheth・
erapyimprovementihtheinformationstructureisbene且cial2乙.Green
(1977)givestwoexampleswherethevalueofimprovinginformationis
』
computedunderalternativemarketstructuresforthetimingoffutures
markets.His.examplesshowthatitisalwaysbene丘cia1・iffuturesmar・
ketsareactivebeforeandaftertheinformationisrevealedwhileit
canbedetri皿enta正iffuturesmarket60p6弊onlyaftertherevelation
ofinformation.Green's(1977)resultsuggestsustheimportanceofthe
*Sections・2-40fthispaperwerereportedasκThevalueofInformationwith
OptionsMarkets"attheOtaruSaturdayWorkshop(JUne30,1979).The
authoracknowledgesthecommen亡sgivenbytheparticipantsand .healso
thanksJon「B.Sandersformakingthiswritingreadable.Buterrorshave
beenindependentlyachieved.
1耳irshleifer(1971,1975)andFeiger(1976)wereprimarilyconcefnedwith
theeffectsofdif£erencesinpriorbeliefsonspeculativebehavior,whereas
IwilldealexclusivelywiththecaseofacommonpriordistributionfQrall
agents.、
2Tothebestofmyknowledge,Hirshleifer(1971)istheirstwhoempha・
sizedthepotentialIydetrimentaleffectQfimprovinginformation.
[70]
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markettiming.Particularattention.willbepaid.・tQtherelationship
、betWeenthestructureof、markets-theirti血ing「・包ndthena毛ureofcon・
tractstraded-andthesequentialprocessthroughwhichinformationis
revealed.
Beforestarti皐gthemodサlbuilding,』IwillgiYe読quickreviewof
generaleq"ilipriumlnodelswithinformation'in'thenextsection.
Throughoutthispaper,Iwillusethefo110w董ngnotation:todeflnethe
informat三 〇hsystems,Iet
θ.∈'θ
bethestateofnature.Itisassumedtha毛alleconomicallyrelevaant
contingenciesarerepresentedwithinθ.And
x∈X
denotespotentialmessages(orobservations).Forsilnplicity,・boththe
setsθandXareassume4tobe負n量te.Then,aninformationsystem
isapartitionSofthesetXofmessages.Information`systemscanbe
P・ ・ti・11y・rdered・byth6・士量teri…f・e伽 ・m・nt・ ・. ..
.Sissaidtobe負nert耳an(、orasubpartitiondfずS'"ifeach
S∈Siscontained三noneofthesetsS'∈S'.
Thiswillbewrittenas.・..・.一.
s≧ss'
1.TheValueofInformationinG6neralEquilibriumModels
ThissectionisIhainlyasulnmaryofwell-knownpropertiesof
generale璽uilibτiummodelswhichwill.serveasabackground`forthe
partiale(IUilibrium.analysisofnextsect…onsド・』 ・..・、・.
、Thevalue∵Qf・improving・-the.i・nformationstructurei玲age血eral
・q・三lib・i・m卑 ・d・ld・p・ ・d・ ・nt⑳P・i・cip・lfact・rs・
ユ)Therelationshipbetween 、thetimingof.marketsandthetimingof
theinformationstructμre,and
2)Thepresehceorabsenceofacompletesystem≦ 些offutures血arkets
.fQr¢6ntin琴entcontracts・
3Thisphrasem6ansthatamarket毎xist謡forcontractscontingentonany
eventof・ ・θxXthatcanbe・deCidedatthespecifieddeliverydate.
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Thecaseofpureexchangeisdiscussed,assu{ningacommoninforma・
tio舞acrossa11agents.Possiblemarketsstructurescanbesummarized
asFigure1.
戸igure1;TheRelationshipbetweentheStmctureofMarkets
(theirTimingandtheNatureofContractstraded)
andtheSequentialProcessゼhroughwhichIhfor・
mationis・revealed.
MarketStructures,
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A:Complet争marketsbeforeinfor皿ationrevealed,consumptionatthe
血nε卜1dateonly馬,
SincetradesaremadecontingentupontheinforlnationS∈S,the
tradewillactuallyindependentofS.Therefor6,changingShasno
e登 ㏄tontheallocat量on.
B:Completemarketsbeforeinformationrevealed,consumptionatboth
thedateofinformationreceiptandthe五nal(享ate
Thestateofnatureθ ∈ θis ,revealedintwostages.Attheinter・
mediatedate,therei合apartitionTofθintosetsT,andatthefina17
datthetruestateofnatureisknownprec1sely.Endowmentsaretime
dated;' .'
ω=(ω 、,ω2) 噂
withωlmeasurablewith』r今specttoT.Theinformationstructureis
assumedtobeatleastas血neasT.Thatis,foreachS∈S,
suppμ θls≦ 三TforsG卑 母T∈ZwhereμglsistheOondi㌻ionaldistribut量on
"
○
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ofθgivenS.
Afinerpartitionoftheinformatio血structure・S'is・necessarily
bene行cialtoatleastoneagent,butitmaynotleadtoaParetohn・
provementinthesocialwelfare.Toseethis,notethat
???
?
Ifthereare旦commoditiesateachdate,theconsumptionspace
maybethoughtofasasψsetofR26(闘 θ列×闘xll)wherell・Ilmea皿s
card量nality:Refinementexapndsthesetofallocationscompat茸ble
withtheihformationstructure.の
Cometitive.equ童1ibriaarePafetooptimalwithinthe、setofa11(》
cationcOmpatiblewiththeinformationstmcture.'
C:Completemarketsafterinformaionrevealed
Itisknownthat:forsomeagenttheattainablelevelofexp㏄ted
incolhe(orutility)1漉ustbeatleastashighinthe(学qui翠briumwith
informatiohstructureSo={琴}asthatw董thanyothefinformation
睾tructureS.FurthOrmore,theattalnedlevelwithSoisstrictlyhigher
thanthatwithSifUtilitiesarestrictlyconcave[seetheApPendixコ.
Relnark:Itisnottmetμattheexpeρtedincomeりrutility)forsome
agentlnustfallwhenanarbitraryinformationsructureSisre五nedto
s'.
D:Incompletemarketsbefore圭nfor皿ationrevealed
ThismarketstructureisstudiedbyDiamond(1967)andisknown
toachieveconstrainedParetoOptimalatitsequilibriumunlessthere.
isa6P㏄ulativebehavior.
E:Incompletemarketsafter,informationrevealed
BecausetheendowmentisnotひecessaryS-lneasufable,neitherwill
betheconsumption.Thiscausestheargument.ofmarketstructureC
tobreakdown.Hence,thepossibilityraisesthatthe血nerinformation
structureSmaydominateSo.ExampIestothiseffecthavebeengiven
量nGreen(1977).
F:Incomplete皿arketsbothbeforeandafterinformationrevealed
Therestofthispaprewillbedevotedtothestudyofthistypeof
marketstructures,althoughthea㎡alysiss,i limitedtothepartialequi・
iibriumsystems..'
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Let『mesu皿 如thissection.Withcompletemarketsbeforethe
inf6rmationis'revealed』(Aand/orBabove),there「iwillnot-be「any
mutualincentivestoreopenmarket.Collsiderasituationofco孟nplete
血arketsafterinformationis「received(Cabove)andaskwhetherthere
wQuldbeanynatuτaltendency(inthe、absenceQfpr6hibitivetrans・
actioncbsts).toestablishmark6tsbeforethenewinformationisre・
ceived.,.『
Ifthesemarketscanbemadecontihgentontheinformationas
w611ason.thestat¢ofnature,thenthesituatiohiscδnverted・into
oneofmarketstructuresAorB!Assumingthatexpectations』about
theequilibr童umpricesystemsthatwouldresultaftertherevelationof
、informationarerationa1,thesemarketswouldbecome・vestig圭al'asdi合・
cussedabove.Ifexpectationsareotherthanperfectlyrationalasit-・
照tionoftemporaτyequilibriumwithspecu1耳tivepossibilities.arises;
the..v財elf母re鋤alysis.ofimproving蜘formationin.suchm、odelsrequ蓑res
fuτtheτ.葺peci負catioロof』the.且atureof.exp㏄.tatioτlsunderalternativε
syStemS◎f,Qbservations.・.、 、:.:.、 『...一二、・.・ 』「 「、'..』『:こ.,.・.、.'、'..「.:層.
.、.Aaotherpossibilityis.thatl、皿arkets・areestahlished・beforet耳einfoτ一
mationwhichallowtradecontingentonthefinalstateofnaturebut:
notcontingentontheobservationtoberecieved1Thishastheadvan三
tageofmitigatingtheaverseeffectsofprice且uctuationsrespohsible
fortheconclusionofthemarketstructureC。Ifsuchmarketswould
beinstituted,typeCwouldbeeffect董vPelyconvertedintotype、A.
WithincompletetnarketsasjntypeE,thesituation.isboth.more・
cσmpleX.and.1nQreinteresting.・・ApriQrroundoftradingwouldごbede・
scribablein.orderto.permitailecohomic・agehtsto・(partially)insure
themselvesagainstthesepricefluctuations.B砒,unliket虹ecasesof
completemarkets,theexistenceofζprio『rQundoftradingwou正dnot
destroyt耳eincentivesfortheミubsequentround.Thereforethemafket
structureE,whiρh.isinso皿esensethemostrealistic,wouldnaturally
conveτted.intoonewithsequence..offuturesmarketsforunconditional
contr盆cts,.withinterrelated.equilibri.abeforeandaftertherevelation
ofinformati.on.Thissystemis『thefocusofourattentionbelow,and
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itsrob廿stnesstotheissue「ofthe'creationofmafketsis・oneofthe'
principlefeatures6finterest,`』・『.』 『
2.OptionsMarketsMode1_APartialEquilibriumAnalysis.
Now,apartialeqhilibriummodelisbuiltlnwhichfutureSm包rkets
areactiv6bothbeforean-dafterthe・infor血ationisreVe江【ed.
Here,anoptionisacontractthatentitlestheholdertobuyor
sell貫01nething嗣ta、ξuturedatも,athisowndiscretion,ataprespeci且ed
pricecalledthe』strikingprice.There』ar6fourtypesofoptionsmarket亀
'differing
.accordingtothedatesofcontractand(uncohtihgent)delivery.
[SeeFigure.2]
Figure2・. 、.
・t=O
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withprlce
fらeintermediatemarket
wrtκP,icepl(S)
thefinaldatewith
5PotprlceP(e.)
Options
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ofTyPe
optloηs・.
Ψ
Delivery
、
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Tylpea:anoptionforanunconditionaピdeliveryofacommodityat
the6naldate(t1=・2)うtrad侍dattheintermediatedate(t=1),
'
Typeb:anoptionforanunconditionaldeliveryof.acommodityat
the丘naldate(t=2),tradedatthepriordate(t=0),、
Typec:anoptionforacontractontheinterlnediatemarket(t=1),
forunconditionaldeliveryatthe負Raldate(tニ2),.tradedat
thepriormarket(t=0),』 』 ρ
Typed:(WhenTypeaoptionsexist)anoptionforaTypeaoption
deliマerableattheintermediatedat6(t=1),tradedattheprior
'
・narket(t=0). .'「-
Itis『assumedthatthefuturesmarket,ifitexists,isactiveatallstrik・
ingPricesandfortherighttobuyandtoseI1.Sincetheexisenceof
TypeboptionsataIlstrikingpricesremovesthenecessityforasepa.
ratetreatmentofuncond辻ionaltradingatthepriordate(t=0),it
su伍cestothinkofthemarketstructureasconsistingofoptionscon.
traCtsonly.
Thebasicassumptionis:.
(a.1)'
where
thatof
(t=2),andEthOexpectationoperator.
Letusexamin6thesetoffeasiblepayoffpatternsin
TakethecaseofTypeaoptio耳scontracts.Thepriceof
tionsdependson;
「
(i)
(ii)
(iii)
Theequilibriumpr三ceofanyoptionscontractlsequaltoits
actuarilyfairvalue・圭・ り
po=εP(θ)
θ
P}(S)=El)(ρ),
θIS
podenotestheequilibriumpriceatthepriordate(tニ0),p1(S)
theintermediatedate(t=1),p(θ)thatatthe且nallharket
moredetai1.
TypeaOP・
whetheritisacontracttobuy.ortosell,
thestrikingprice,and
therealizedsetS∈S,sinceitistradedattheint(5rmediate
date』(t=1),i.e.,afterth'erevelationofinformationS.
'
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Thatis,thesepricesaregivenasfollQws:
(2.ユ)ρ 章(q;S)=EIhax{0,(p(θ)-q)},'θls
(a2)ρ 旱(q;S)=二
,〒,min{0・(P(の 一q)あ ・
寅here十 量ndicat6sanoptiontbbuy,-anoption、tose11,andqisthe
strikingpfice..Ontheotherhand,thevalueofType・aoptionscqntfact'
量sdeterminedatthe且naldate(t=2)accordingtotherealization・of
thefinalspotpricep(θ):
(2.3)ω 隼(q;θ)『 ・max{0,(p(θ)-q)},-1
ω2(q;θ)=-min{0,(P(θ)-q)}.
Therefore,thenetpro丘tfrolnholdingaunitofTypeaoptionscon・
tractcanbecomputedbysimplytakingthe-differencξbetweenitsθκ
姻 ・・1・・g圭…by(2.3)沿 ・di㌻ ・g・ ・物P・ice(2・2)・1・ the「w・ 「d・・
(2.3>π 旱(q;S,θ)=max{0,(P(θ)-q)}-Emax{0,(P(θ)-q)}
θlS
=ω 旱(q;θ)一 ρ旱(q;S)
isthenetprofitresultingonanoptiontobuythecom血odityata
strikingPriceq・onthefinaldate(t=2),excutedafterthemessageS
qfinforlnationisreceived,whenthestateofnatureθisobserved.
'Al
so,thep士ofitfromTypeaoptionstosellisgivehby
(24')・ π三(q;S・ θ)=-min{q(P(θ)一q)}・㌔ 〒,m'n{q(P(θ)㌣q)}
=ω2(q;の 一 ρ望(q;S>・
Thepricesofoptionsofothertypes4ependon:
(i)whe亡hertheyarecontract貫‡obuyortose11,and
(ii)thestrikingPrices,,butnqton、,
(iii)therealized.setS∈S,sincetheyaretradedatth6priormarket
(t=0).
Meanwhile,thgvaluesofTypesbandcoptionsare、determinedatthe
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intermediatemarket(t=ユ)accordingtotherealizatignof.messageS
∈S.Hencd,thenetprofitfromholdingaunitofTypeborcoptions
COntraCtSiSgiVenby
(2.5)π 掌(q;S)=Emax{0,(p(θ)rq)}_Emax{0,(p(θ)-q)}
θ 【Sθ
唱 '=ω 掌(q;S)・ 」 ρ卓(q)
= .ρ奉(q;S)・ 一、ρ享(q),
π互(q;S)・=-Emin{0,'(P(θ)-q)}.十
θ}S
'=ω2(q;S)一 ρ2(q)
、Emin{0,(P(θ)-q)}
θ
'
・=ρ 三(q;S)一 ρ2(q)9
(2.6)π 卑(q;S)=max{0,(E
θ 【S
==ω 皐(q;S)一
重)(θ)-q)}-Emax{0,(EIゴ(θ)-q)}
SθlS
ρ旱(q),
π三(q;・S)=-min{P,(Ep(θ)-q)}+ピmin{9, .(Ep(θ)-q)}・
θISS θlS
=ω 三(q;.S)一 ρ三(q).
TherearefourkindsofTyped'optionscontracts.Forexample,1
(2.7)ρ 隼,〔1ギ,可2〕(q1)=E{0,(ρ 孝(q2;S)_・qi)・
θ
isthepriceofTypedoptionscontractstobuyat.thepriceqlatthe
intermediatedate(t=1),aunitofTypeaoptiontobuywiththe
strikingpriceq2.Otherbuyand/orsellpermutationswithipType
dcanbehandledsimilarly.'Hereafter,.TypedoptionswillbedroppOd
frgmth・di・russi・ 旗・・inc・.t耳・i・、rg1・v・pceisrem・v・dbyth・p・e・ence
of,Typesaandcoptions,
、
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3.N¢tPr(〕 血tFunction・
Anoptionstradingplanisadescript.ionofboththeactionstaken.
atthepriOr,date(t=0)andthoseplannedtob6taken.attheinter・
mediatedate(t=1)dependingontheava量labl6messageS∈S.Inthe
rest・ofthispaper,intensiveattentionwillbepaidtotwotypesof
marketstrdctures.Eithertypeborcoptiohsaretradedatthe'prior
date(t=0),whereasTypeaoptions、willbetradedintheintermediate
market(t=1).
TakethelcaseofTydeboptions.Anoptionstradingplanmust
specifythenettradeoftheseoptionsateachstrikingPrice,tobuyド ノ
ortosel1.・Becausethestrikingpriceisacont孟nuousvariable,itis.
appropriatetode丘netwosignedmeasuresz阜andz20ntherealline,in
dealingwiththespectrumoftradingpossiめiIities.Thesemeas豆resare
interpretedto9童vethe``dehsity,'ofcontractstradedatvariousstriking
prices.Similarmeasurescanbede且nedforth6tradingplan6fType
ず
coptlons.
Ontheotherhand,「Typeaoptionscontractsarenotpurchased
・unt量theinformationS.isナevealed.Theoption吊trading
.p1ρnfgrthis
typemustbeapairofsignedlneasurez軍(S)and.z至(S)foreachmesロ
sageS∈STheirinterpretationisthatthesearethetradesto.be
excutedwhentheinformationSisrealized.SincetheoptionsofType
bareeffectivelyc6nvertedintσTypeaopt量onsattheintemlediate
ma・k・t(t-1),iti・a・su面・d・ ・血venti…llyth・tthe「甲easu・e・z旱(・ つ
andz三(.)denotethetotalamountsofoptionsheldafterthetrad圭ng
atthatdate(t=1).
S・mmi・g・p・a玲 .・pti・ntradi・gPI・ ・1・gi・ ・nby・ マe・t…f・ig・ ・d
measures .』,
(3・i)〔z掌,z重 パ 』{z享(S),・z三(S)}s・8〕,..'
whenbptions℃ontractsofTypesa7andb60nstitutethe血arketstrμc・
ture.Wh6nthemarketisof、Typesaandc晃anoptionstradingplan
コ
1S
FLヒ
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(3.2)〔z享,z三,{zξ(S),2豆(S)}s,s〕.・'
Anetprofitfunctio・nisamapPing
(3.3)y1:θXX→R
Thatgivestheprofitorlossobtainedbythe'chosencombinationof
futurescontracts,asafunctionoftheactual(θ,x)thatisrealized.
WhetherthelnarketstructureisTypesaandb6rTypesaandc,it
isclearfrom(2・4)一(2・6)thattheprofity(θ・x)definedasく3・3)can
bedecomposedlintotwoparts;
(i).thepro翫sfromtradingcontractsonth6priormarket(Typesb
otc),and・
(ii)thepro且tsfromplanningtotradecontractsontheintermediate
date(Typea).
Theformerdependonx,butonlythroughthereaIizedS「∈S.The
latterdependonboththeinformatiQnSandthestateofnatur6θ,
　
butforeachS∈S.theyvaryonlywiththevalueofp( .・)・This
I
impliesthefollowing:
(a.2)
(a.3)
Thenetprofity(θ,.x)canbewritt礒nasthecolnpositionoftwo
function亀
y(θ,x)=y2Ey1(θ,x)]
wherey1:θ ・×X→R×Sisd6finedby
、
y1(θ,x)=(P(の,Sκ)suchthatx∈Sκ∈5。
Thefunctiony2:R×S→Riscontinuousin量tsfirstvariable.
Finally,sincξ}eachoptionscohtractisassumedtobepricedactuarily
fa董・ly(arsumpti・n(a・1)),・・.mu・t「b・th・n・tpr・ 負tfuncti・ny(θ ・・)・
(a.4)Ey(θ,x)=0.
θ
筋607θ 魏1ほ 　
Let{Ep(θ)}s,s .beasetofdistinctnumbers.Then,con・θlS
ditions(a・1)一(a・4)aresufHcientfora牽unction
y:θ ×X→Rdefinedas(3;3)tobeanattainablebrofitpat・
tern,ifoptionscontractsofTypesaandborTypesaandcl
aretradable.
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(proof)Toavoidreiteration,onlythecase.withTypesaandcoptions昌
ispr・ven..・ ・.、.・ や ・
ThefunctionY:θxX→Rcanbeconstructedinastraight
fo「甲a「dmanneLF'「st・comput・ 》〒♂(θ・x)fo「eachS噛 ∈ εandW「'te
thisasys.ByusingoptionsofTypeconly,thenetprofitcanbe
madeduplicatey5,asafunctionofS.Thenetpro鉦attainedby
加rchasingaunitofTypecoptionstobuywithstrikingpriceq,can
beformulatedasafunctionofqand.of,εp(θ)suchthat.thevalue
θlS
ofthefunctionisc6nstantfor
q>EP(θ 、 ・
θlS
andthatitisequaltoEp(θ)Plusaconstantfor
θlS,
q≦Ep(θ)..、ド
Theseconstantsaredeterminedbythecondition・(a.4)thatalloptions
contractshavemeanzeropayoffsandtheassump迄ion(a.3)thatthe
payoffbecontinuousinEp(θ).'Optionstosellwithstrikingpriceq
θlS
canbetreatedsimilarly,exceptthattheregionofconstantpayoffis
reversed[seeFigure3].
Ahyi量n壁arcombinationofthesepayofffunctionsisattainedbyan
optiρntradingplanthatspecifiesthemeasuresz卑andz乞.Bykeeping
z卑andz巳tobeconc6ntratedgnfinitelymanypoints,onec皐nobtainロ ヘコ
any(piecewise)continuouslinearfunctionofthepayoffsasafu血ction
ofEp(θ)withmeanzero.According`tothehypothesisofTheorem
θlS
lthatthepoints{1藍P(θ)}s二saredistinct,thepayofffunctioncanbe
θlS
丘ttedtothespeci員edva丘uesofy3wh6nthemessageSisafinit6par..
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Figure3』
Netprofitso至opti6ns・contracts
ア
Figure3Netprofitsfro凧optionscontracts
Pro慨
/か
Ep(θ)
eIS
Profit Optionstosell
ρ一 ＼
Ep(。).
elS
、
7
tition.Moregenerally,iftheinformatk)nstructureShasanin伽ite
numberoflhembers,anarbitraryfunctiony5canbeapproximated'to
anydegreeofaccuracybythemeasuresz卑andz三concentr環tedonfi・
nitelymanypoi箪ts,andtheirlimits,maybenoRatomic,willattaiηthe
desiredy3pattesn.
Tocompletetheconstructionofy,letmeShowthat
y(θ,X)-ys
isthepro且tsfromholdingTypeaoptionscontractgiventherealization
ofS.Since
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Ey(θ,x)-ys=0
θlS
byconstruction,thisshowsthatapyactuarilyfairprofitsfunction
…i…nlywithp(θ)・ndi・cgゆ ・u・i・th・t…i・bl・ …df・ ・therm・ ・e
thatsuchapayoffcan・beattainedbyacombinationofTypeaoptions
contracts.Asinthe.caseofTypecabove,itisknownfroln(2.4)
th・tth…tp・ ・趾slf…ti・n・fTypeaOpti…i・c・n・t・t・ …mサ ー
halflineand量slinearinp(θ)onthecomplementaryhalfline.Finite
weighted圏combinationsallowarbitrary(piec6wise)continuouslinear
functions,andanycontinuouSfunctioncanbereachedbyaIimiting
procedure.`口
Note:inso皿ecases,thehypothesisofTheOremlwillnotbeva1董d.
Thefo110wingρlternativehypothesislnayaPPIytothissituation;
、 ↑hedistributionsoftheset
{P(θ)-Ep(θ)}s,S層θIS"
.、
ofrandomvariablesaredistinctfordi丘erentS∈S.
L
4.COndusion
Now,themainresultofthispaperisgivenby:
7フZθoγ6〃z2・'
Letthesetofattainableprofitsfunctionsy(θ,x)b〔ミcharacterized
.byconditions(a.1)一(臼.4)fortwoinformationsystemsS
andS'where
s≧5s'。
Then,everyeconomicagentwouldpreferinformationStoS'.
(proof)LetゾbOattainableundertheinformationS'.They'satis丘es
condit玉ons(a.1).一(a.4).馳F6rtheinformationsystemS,de負ne
y2(P(θ),S)=y2'(P(θ),S')
where
S⊂S'と8,
、`sinceSrefinesS'.Clearly,thecontinuityofy2'initsfirstvariable
p(θ)isinheritedbyy2,whichthussatisfies(a.1)一(a.4).
ε「
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Therefore,thesetofattainableprofitspatterns ..canonly
expand.口
Notethatthedeci岳iveimportallce「of伽oactivemarketdate6comes
fromthefactもhat`v7ith・onlン .'aninter卑ediatemark今t,hnprovedinfor一 響
matiohincreasesthevariabilityinplatthesametim6as』itincreases
theconditionalcorrelationofpriceandpro鉦.Theformerisharmful'
whereastheIatterisbene且cia1。Afuturesmarketatthepriordate
r11・w・theec・n・ 甲i・ ・g・ntt・h・dgeag・ip・tth・ 五rstp・サ亡・坤i$・i・k
-Twore
marksareduefortheoptio血smarketsstructure.・First,op-
ti・n・mark・t・p・ ・videl・ 鵠(perhξ やsジarless)・PP・ftunityf・・mitig・ti・g
・i・k・th… ⑳pl・t・mark・t・f・nting・nt・ ・nt・act・w・uld・F・r駆 ・m・
P1・,wh・tever・pti…c・ t士・ctsare.h璽ld,itwillbea1W・y・tτ・that
thenetpfofitfr6mtradedependsonlyon》ζand『P(.);fora丘xedx .
theremaybetwoθ1andθ2suchthatp(θ1)=1)(θ2),butthepro血tsdiffer・
fromeachother.
Second,themarketstructureswithoptionscontracts.sharetheprop・
ertythatpricesp尺S)attheintermediatedate(t=1)dependonthe
'
informationsystem,withfuturesmarketsofuncontingentdelivery.い ク
Nevert1陛eless,thecOnclus}ons無owsthatundersomeverymildconditions,
th・fea・ib1・ ・et・f・ ・tp・b丘t・dirt・ib・ti…i・ ・i・fact・ ・即 ・n¢・⑳y
t耳eimprovementintheinfor皿ationsystem.
Appendix
'Her
e,theformalstateme血toftheproposition,aswellastheproof,
isgiventσthepropertyofmarketsstructuresCofSectioh1.
7物 θ07襯 、4.1・
LetS。={X}and五etSbeanyother・infopmationstrubture.
Th夢nforsomeagent,theattainedlevel'ofexpectedutilitymust
beat正eastashighintheequilibriumwith50asthatWithlS.
Ifutilitiesarestrictlyconcave,量tmustbehiゆ≡er.
Φroof)Letξ,(S,θ)andξぎ(X,のbetheallocationsattainedunderS
andSorespectivery.Byfea§ibilitywehave'that
8
/
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Σ ξ`(S,θ)=Σ ξま(X,θ)=Σ ω盛(θ)'・ 』『
多z多
for合v6ryS∈S,andeヤeryθ ∈ θ.
Foreachθwehavebyc6ncavitythat
〔A.1)Eu歪(ξ 氏S,θ))≦ 叫(Eξ 謬(S,の)
Slθ ・Slθ
foralli(vレit無strict「inequalityiftheutilityiSstrictlyConcave)・
Theallocation{ξ歪(x,θ)}汽、… 」f6reach孟sParetQundominatedin
θxpec㌻edutility,byanyfeasibleallocatiorlvaryingonlywithθ.Inヘロ
particular,thereInustbesomeiforwhich
(A.2)、Eu言(Eξ.歪(S,θ、
θSJθ)≦,u・(ξ ・(Xlθ))
s'nce(
,『 チ(S・ の)・ ・1・…・'ssuchafeas'b'ea'10cat'on・げ ア
IntegratingbothsidesofぐA.1)withrespecttoθandcombining
thar6sultwith(A.2)wehavethat,forsomei,
Euぎ(Eε(S,θ))≦Euゴ(ξ`(X,θ))
θ,S・ θ
(withstrictinequalitygivenstrictlyconcaveutilities).口
1～θ勉 α7ん」tisnottruethattheexやectedu多ilityforsomeagentmust
、f・Hwh・ ・ ・…bit・a・yi・f・ ・mρti…t…t・ ・eSis「e丘 ・・dt・SへTh・
reasonisasfollows: 覧
Paralleling(A.1),
馳
,
(A.3)EE・Uく ξ`(S',θ))≦EUi(Eξ 彦(S,θ))
θ,SS'}S ,θ,SSqS
foralli.
Althoughforeach§therelssomeisuchthat
(A.4)Euゴ(Eξ ゴ(S',θ))≦Eu彦(ξ 玄(S,θ))
θlSθls事'1$
theagentiispotentiallyd量fferentforeachS.Therfσreuponinte・
grating(A.4)withrespeCtto(θ,S)theinequality
Eu彦(ξ,(S',θ))≦E叫(ξ ま(S,θ))'
θ,S'.θ,S
maynotholdforany・i,
Suchphenomenainsecond-bestwelfareanalysisawayfromthe
globaloptimumareoftenencounte士ed.、
'
し
,
・
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